From the ex erimental results, it was thought that iron species in hercynite and y-A1203 were in the state of Feb, and those in r-, 8-and a-AlZ0, were in the state of p e l ' .
Abstract.-This study was carried out to investigate the deoxidation mechanism from liquid iron by aluminium. Hercynite (FeAl,O,) , y-, K-, 8-and or-A1203 were the oxides produced during deoxidation.
From the ex erimental results, it was thought that iron species in hercynite and y-A1203 were in the state of Feb, and those in r-, 8-and a-AlZ0, were in the state of p e l ' .
It was thought about the formation of the oxides as follows. Hercynite produced at first, and y-, K-, 8-and a-A1203 in that order produced by reaction of hercynite with aluminium in liquid iron, because electrons of iron species leaned around aluminium species in Fe-A1 alloy.
I. Introduction.-It is known that the oxides pro- 3. Experimental results and discussion.- Figure I shows the spectrum of ~gssbauer spectroscopy for the mixture of hercynite and Gstite (FeO). Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19792220 Though t h e spectrum shown i n f i g u r e 2 i s complicated, i t seems t h a t t h e r e i s t h e Zeeman s p l i t t i n g p a t t e r n i n t h e spectrum. Figure 3 shows t h e mechanism of formation of aluminous oxides. Isomer s h i f t of Fe-A1 a l l o y i s + 0.165 -+ 0.425 mm/s from t h e s t a n d a r d absorber of a-Fe a t room temperature 13-71. T h i s means t h a t aluminium s p e c i e s works a s t h e acceptor of e l e c t r o n i n t h e case of Fe-A1 a l l o y , i n o t h e r words, e l e c t r o n of i r o n s p e c i e s leans around aluminium s p e c i e s . (1) E l e c t r o n of i r o n s p e c i e s l e a n s around aluminium s p e c i e s . (2) Nucleation of oxide. (3) Formation of h e r c y n i t e . (4) Reaction of hercyni t e w i t h aluminium.
It i s thought t h a t t h i s l e a n means t o combine i r o n s p e c i e s w i t h aluminium s p e c i e s s t r o n g l y . On t h e o t h e r
hand, t h i s l e a n d e c r e a s e s t h e i n t e r a c t i o n between i n n e r e l e c t r o n and nucleus of aluminium. But, i f leav i n g t h e e l e c t r o n , which l e a n s around aluminium s p e c i e s , around another s p e c i e s , i r o n b i n d s more s t r o n g l y w i t h aluminium.In such a s t a t e , i f t h e r e i s oxygen a t t h e neighbour s i t e of i r o n and aluminium, t h e e l e c t r o n , which l e a n s around aluminium, l e a v e s around oxygen s p e c i e s . I n t h i s s t a t e , nucleus of oxide c o n s i s t i n g of i r o n , aluminium and oxygen forms i n l i q u i d i r o n . A f t e r t h a t , t h e nucleus of oxide grows a s r e a c t i n g w i t h i r o n , aluminium and oxygen, and t h e oxide grows u n t i l i t ' s chemical composition becomes t o t h a t of h e r c y n i t e . I f oxygen s p e c i e s i s n o t around h e r c y n i t e , h e r c y n i t e cannot grow. I n such a s t a t e , i f aluminium s p e c i e s d i f f u s e more around h e r c y n i t e , i n c o n t r a s t w i t h t h e formation of hercyn i t e , t h e r e a c t i o n of h e r c y n i t e w i t h aluminiumocc u r s , maybe. because e l e c t r o n of i r o n s p e c i e s l e a n s around aluminium s p e c i e s . By t h i s r e a c t i o n , i r o n s p e c i e s i n h e r c y n i t e go o u t t o l i q u i d i r o n . A s , a t t h e beginning s t e p of t h e r e a c t i o n , t h e r e i s i r o n of f a i r amount i n t h e o x i d e , s p i n e l s t r u c t u r e of h e r c y n i t e does n o t b r e a k e n t i r e l y . So t h e o x i d e becomes t o y-A1203 of s p i n e l t y p e s t r u c t u r e . It i s thought t h a t i r o n s p e c i e s i n y-A120, i s i n the s t a t e of ~e~+ .
The r e a c t i o n advances moreover, and amount of i r o n i n t h e oxide becomes small u n t i l t h e chemic a l composition of t h e o x i d e becomes near t o t h a t of A1203. SO K-, 8-and a-Al,03 occur i n t h a t o r d e r .
As i t seems t h a t i r o n s p e c i e s i n K-Al,O, i s i n t h e s t a t e of Fe3+ from t h e spectrum shown i n f i g u r e 2 , i t i s thought t h a t i r o n s p e c i e s i n 8-and a-Al,03
a r e i n t h e s t a t e of Fe3+.
